INTRODUCTION
The lack of clear understanding of the kinetics of spermatogenesis and of appropriate guide lines for identification of the various types of cells of the germinal epithelium limited early attempts at precise localization of cellular changesinthemammaliantestisfollowing exposure to heat. Results based on quali¬ tative histological studies of changes in testicular morphology led to contradictory conclusions (Fukui, 1923; Moore, 1924;  Young, 1927; Asdell & Salisbury, 206 . . Chowdhury and E. Steinberger 1941; Mori, 1951; Nelson, 1951) , failing to resolve the problem of the heat susceptibility of specific types of cells of the germinal epithelium.
Steinberger & Dixon (1959) have shown that a single 15-min exposure of the rat testis to 45°C produced extensive, non-specific damage to various types of germinal epithelium cells detectable 4 hr after exposure, but a 15-min exposure to 43°C produced specific damage limited to the spermatocytes. Subsequently, Chowdhury & Steinberger (1964) , using quantitative methods for analysis of the germinal epithelium, confirmed this observation and identified precisely the heat-susceptible cells at various stages of the spermatogenic process. Once the heat-susceptible cells were known, it was of interest to examine how soon these cells exhibit morphological or cytochemical changes after heat exposure. The present study was, therefore, conducted to investigate the changes occurring in the seminiferous epithelium during the first 24 hr after exposure to heat.
MATERIALS AND METHODS
Adult, hooded rats of Long-Evans strain bred in our laboratory were used. They were housed in conventional rat cages in an animal room maintained at approximately 26°C. Rockland rat chow and water were supplied freely.
The animals were anaesthetized and the scrotum was exposed to 43°C for 15 min. The detailed techniques of heat exposure have already been described (Steinberger & Dixon, 1959) . Groups of animals were killed immediately (the zero-hour group), and 1, 2, 4 and 24 hr after exposure. Control groups of animals were anaesthetized but not exposed to heat. The testes were fixed in Bouin's fluid and processed, employing the conventional methods for obtaining paraffin sections cut at 3 to 4 µ. PAS-haematoxylin technique was used for staining the sections. The procedure for quantitative analysis of the seminiferous epithelium in testicular sections has already been described (Chowdhury & Steinberger, 1964) .
RESULTS
The testes of animals killed immediately after exposure, i.e. at zero-hour, appeared slightly congested but no histological abnormalities were observed. VII  IX  XII  XIV  I  III  IV Fig. 9 ).
DISCUSSION
It has been clearly demonstrated that mammalian spermatogenesis proceeds through well-defined stages, forming the so-called cycle of the seminiferous epithelium (Leblond & Clermont, 1952) . It has also been shown that by using the concept of spermatogenic cycle and its timing, it is possible to locate precisely the specific types of germinal cells affected by adverse agents, such as heat (Steinberger, 1962; Chowdhury & Steinberger, 1964 (Chowdhury & Steinberger, 1964) .
The degenerative changes in spermatocytes followed a different pattern from that observed in spermatids. In spermatocytes, the earliest detectable change was an abnormal cytochemical reaction in the cytoplasm and nuclear changes were not apparent until the cytoplasmic changes became intense. In spermatids, on the other hand, the initial changes occurred in the nucleus, where the chromatin granules appeared to accumulate around the nuclear membrane. The nuclear membrane subsequently thickened and a vacuole formed in the centre of the nucleus, the chromatin material having accumulated more at one pole of the nucleus than at the other. This pole was invariably near the Golgi zone or area of further development of the acrosomic granule. With time, the entire nucleus shrank, forming a compact mass around the vacuole. In this fashion, the classic 'ring formation' of the spermatid nuclei took place.
Various investigators have studied the degeneration of the germinal epi¬ thelium of mammalian testes exposed to heat. It has been proposed by some that heat affects the mechanism of cell division and that the testicular degenera¬ tion is due to maturation depletion (Guensel, 1949 The study also clearly establishes the fact that the young spermatid-a cell which is not undergoing division, nor preparing to do so-is also highly sus¬ ceptible to heat. The mechanism here, however, appears to be of an entirely different nature, as suggested by the fact that the morphological changes are entirely different in the affected spermatid from those found in the affected spermatocyte.
The studies reported here provide information concerning the cytological localization of heat damage in the germinal epithelium. They show that at certain heat levels, specific types of cells only are affected, but throw no light on the biochemical mechanisms responsible for the change and ultimate death of the affected cells.
